Special issue dedicated to Prof. Alexander L. Fradkov
This special issue is dedicatedo Professor Alexander L'vovich Fradkov on the occasion of his 70th birthday that was celebrated in May 2018 and in recognition of his profound contributions to the interdisciplinary field of mathematical cybernetics.
Professor Since 2014, he is also with ITMO University. During his pedagogical career, he has supervised three habilitation ('doctor of science') and more than 20 Ph.D. theses, developed lecture courses on control of oscillation and chaos, cybernetical physics, mathematical modelling of cybernetical systems.
Alexander Fradkov has co-authored more than 700 works, including 12 monographs, 8 textbooks and 10 patents. He has also served as an editor of 19 monographs and paper collections, 5 special issues of international journals. The contributions of Alexander Fradkov and his scientific school have had a great impact on the development of nonlinear and adaptive control and are extensively used by a broad research community. He has developed the general mathematical theory of energy control with applications to flight control, control of waves and vibrations, coordination and synchronisation in complex large-scale systems such as power grids, coupled oscillators, quantum and particle ensembles and multispecies biological populations. He established passification criteria for linear and nonlinear systems based on the classical Kalman-Yakubovich-Popov (KYP) lemma. Alexander Fradkov has pioneered a novel area of Cybernetical Physics, studying physical systems on all levels by using methods of cybernetics (including systems, control, identification and information theories). His other fundamental contributions include extensions of Yakubovich's S-lemma, giving duality conditions in some non-convex optimisation problems and necessity conditions in absolute stability criteria, as well as averaging techniques for control of stochastic systems and control under communication constraints.
The papers submitted to this special issue by colleagues of Prof. Fradkov are concerned with many of the aforementioned topics, as well as important practical applications. The special issue is divided into two parts.
Part A: Frontiers of nonlinear, adaptive and networked control
(1) A survey of novel kernel-based techniques for system identification is offered in the paper 'A shift in paradigm for system identification' by L. Ljung, T. Chen and B. Mu; (2) novel results on observer-based stabilisation of uncertain descriptor systems are obtained in the work 'An extended-observer approach to robust stabilisation of linear differential-algebraic systems' by A. Di Giorgio, A. Pietrabissa, F. Delli Priscoli and A. Isidori; (3) an alternative approach to stabilisation of uncertain descriptor systems based on direct adaptive control is proposed in the work ' Adaptive control design with S-variable LMI approach for robustness and L 2 performance' by D. Peaucelle; (4) a survey on feedback and feedforward control techniques for oscillation damping and noise rejection in linear systems is provided in the review paper 'On the use of Youla-Kucera parametrisation in adaptive active noise and vibration control -a review' by I.D. Landau; (5) 
